Transcription factor gata4 regulates cardiac BCL2 gene expression in vitro and in vivo.
The transcription factor GATA-4 protects cardiomyocytes against doxorubicin-induced cardiotoxicity. Here, we report the identification of Bcl2 as a direct target gene of GATA4 that may mediate the prosurvival function of GATA4 in cardiomyocytes. Bcl2 transcript and protein levels were reduced by doxorubicin in neonatal rat ventricular cardiomyocytes (NRVC) and in mouse heart as determined by RT-PCR and Western blot analysis. The reduction in Bcl2 was prevented by overexpression of GATA4 in NRVC and in transgenic mouse heart. Also, expression of GATA4 increased baseline Bcl2 levels by 30% in NRVC and 2.7-fold in transgenic heart, indicating the sufficiency of GATA4 to up-regulate Bcl2 gene expression. GATA4 knockdown by siRNA reduced Bcl2 levels by 48% in NRVC, suggesting that GATA4 is required for Bcl2 constitutive gene expression. Transfection of HEK cells with GATA4 plasmids activated Bcl2 promoter and elevated Bcl2 protein levels. Deletion and mutagenesis analysis revealed that a consensus GATA motif at base -266 on the promoter conserved across multiple species is partially responsible for the promoter activity. Electrophoretic mobility shift and chromatin immunoprecipitation assays demonstrate that GATA4 directly bound to this GATA site. Together, these results indicate that GATA4 positively regulates cardiac Bcl2 gene expression in vitro and in vivo.